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CLAIMS 



JkVhat is claimed is: 



A-|/l . A method of programming a programmable logic controller, said programmable logic 



controller including a plurality of inpu 
controller directing a process throug 
signals at said inputs, comprising the 



s and a plurality of outputs, said programmable logic 
output signals at said outputs in response to input 
steps of: 

displaying to a user on a moni :or a graphical data entry user interface for a plurality 
of sequential steps, said graphical datja entry user interface representing respective inputs to 
be monitored by said programmable logic controller at each of said sequential steps and 
respective outputs to be initiated by/said programmable logic controller at respective ones 
of said sequential steps; 

receiving, via said graphica/ data entry user interface, an identification of at least one 
input selected by said user to be monitored for at least one of said sequential steps and an 
identification of at least one outpuft selected by said user to be initiated for said at least one 
of said sequential steps; 

converting said identification of said at least one input selected by said user into an 
input control data table, said input control data table including a plurality of input control 
data elements, each of said input/control data elements corresponding to a respective one of 
said plurality of sequential steps, a respective one of said input control data elements 
representing said at least one input selected by said user; and 

converting said identifk ation of said at least one output selected by said user into an 
output data table, said output data table including a plurality of output data elements, each 
of said output data elements co responding to a respective one of said plurality of sequential 
steps, a respective one of saic- output data elements representing said at least one output 
selected by said user. 



2. The method of claim 
timer enable command option 
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, wherein said graphical data entry user interface includes a 
for each of said plurality of sequential steps and a timer value 
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option for each of said plurality 6f sequential steps. 



3. The method of claim 21 further comprising the steps of: 

receiving, via said graphical data entry user interface, a selection by said user of a 
timer enable command for atjleast one of said plurality of sequential steps; 

receiving, via said gr iphical data entry user interface, a selection by said user of a 
id plurality of sequential steps; and 

data table including at least one timer value data element, said 



timer value for said one of si 
creating a timer value 



timer value data element representing said timer value, 



wherein a respective 



enable command for said or e of said sequential steps. 



4. The method of clain 
of bits, a subset of said plura 
logic controller and at least 
enable command. 



one of said input control data elements represents said timer 



5. The method of clainfi 
of bits and a subset of said 
logic controller. 



1 , wherein said input control data element includes a plurality 
plurality of bits represents individual inputs of said programmable 



6. The method of clairh 
grid. 



7. The method of clairr 
data table and said output 



3, wherein said input control data element includes a plurality 
ity of bits representing individual inputs of said programmable 
remaining one of said plurality of bits representing said timer 



1, wherein said graphical data entry user interface is a check 



, further comprising the step of downloading said input control 
djata table to said programmable logic controller. 



8. The method of claim 1 , wherein said output data element includes a plurality of bits 
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and a subset of said plurality of bits represents individual outputs of said programmable logic 
controller. 



9. An apparatus for programming a programmable logic controller, said programmable 



r puts and a plurality of outputs, said programmable 
;h output signals at said outputs in response to input 



logic controller including a plurality of 
logic controller directing a process throu 
signals at said inputs, comprising: 

means for displaying to a user ona monitor a graphical data entry user interface for 
a plurality of sequential steps, said graphical data entry user interface representing respective 
inputs to be monitored by said program nable logic controller at each of said sequential steps 
and respective outputs to be initiated )y said programmable logic controller at respective 
ones of said sequential steps; 

means for receiving, via said graphical data entry user interface, an identification of 
at least one input selected by said use ■ to be monitored for at least one of said sequential 
steps and an identification of at least or e output selected by said user to be initiated for said 
at least one of said sequential steps; 

means for converting said identification of said at least one input selected by said user 
into an input control data table, said ii put control data table including a plurality of input 
control data elements, each of said inpi t control data elements corresponding to a respective 
one of said plurality of sequential step; , a respective one of said input control data elements 
representing said at least one input selected by said user; and 

means for converting said idei itification of said at least one output selected by said 
user into an output data table, said c utput data table including a plurality of output data 
elements, each of said output data dements corresponding to a respective one of said 
plurality of sequential steps, a respective one of said output data elements representing said 
at least one output selected by said user. 



10. The apparatus of claim 9, wherein said graphical data entry user interface includes 
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2 a timer enable command option for eaih of said plurality of sequential steps and a timer 

3 value option for each of said plurality of sequential steps, 

1 11. The apparatus of claim 10, further comprising: 

2 means for receiving, via said graphical data entry user interface, a selection by said 

3 user of a timer enable command for at least one of said plurality of sequential steps; 

4 means for receiving, via said graphical data entry user interface, a selection by said 

5 M user of a timer value for said one of laid plurality of sequential steps; and 

6 means for creating a timer value data table including at least one timer value data 
7=^ element, said timer value data elemfent representing said timer value, 

$M wherein a respective one o| said input control data elements represents said timer 

<N enable command for said one of sapd sequential steps. 

sm I 

j^j 12. The apparatus of claim 1/1, wherein said input control data element includes a 

2 plurality of bits, a subset of said plurality of bits representing individual inputs of said 

i2 programmable logic controller and at least a remaining one of said plurality of bits 

4S representing said timer enable command. 

1 13. The apparatus of claim 91 wherein said input control data element includes a plurality 

2 of bits and a subset of said plural ity of bits represents individual inputs of said programmable 

3 logic controller. 

1 14. The apparatus of claim wherein said graphical data entry user interface is a check 

2 grid displayed on said monitor 

1 15. The apparatus of clairr 9, further comprising means for downloading said input 

2 control data table and said output data table to said programmable logic controller. 
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16. The apparatus of claim 9, wherein said output data element includes a plurality of bits 
and a subset of said plurality of bits represents individual outputs of said programmable logic 
controller. 



17. A computer-readable medium fencoded with a computer program code for 
programming a programmable logic controller, said programmable logic controller including 
a plurality of inputs and a plurality of oufputs, said programmable logic controller directing 
a process through output signals at said outputs in response to input signals at said inputs, 
the medium comprising: 

a first code segment for displaying to a user on a monitor a graphical data entry user 
interface for a plurality of sequential steps, said graphical data entry user interface 
representing respective inputs to be monitored by said programmable logic controller at each 
of said sequential steps and respectivej outputs to be initiated by said programmable logic 
controller at respective ones of said sequential steps; 

a second code segment for receiving, via said graphical data entry user interface, an 
identification of at least one input selected by said user to be monitored for at least one of 
said sequential steps and an identification of at least one output selected by said user to be 
initiated for said at least one of said sequential steps; 

a third code segment for converting said identification of said at least one input 
selected by said user into an input control data table, said input control data table including 
a plurality of input control data elements, each of said input control data elements 
corresponding to a respective one of said plurality of sequential steps, a respective one of 
said input control data elements representing said at least one input selected by said user; and 
a fourth code segment for converting said identification of said at least one output 
selected by said user into an output data table, said output data table including a plurality of 
output data elements, each of said ©utput data elements corresponding to a respective one of 
said plurality of sequential steps, alrespective one of said output data elements representing 
said at least one output selected by\said user. 
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1 8. The computer-readable medium bf claim 17, wherein said graphical data entry user 
interface includes a timer enable command option for each of said plurality of sequential 
steps and a timer value option for each/of said plurality sequential steps. 



1 9. The computer-readable mediiim of claim 18, further comprising: 

a fifth code segment for receiving, via said graphical data entry user interface, a 
selection by said user of a timer enable command for at least one of said plurality of 
sequential steps; 

a sixth code segment for receiving, via said graphical data entry user interface, a 

le for said one of said plurality of sequential steps; and 
creating a timer value data table including at least one 



selection by said user of a timer val 
a seventh code segment for 



wherein a respective one o 



timer value data element, said time - value data element representing said timer value, 



said input control data elements represents said timer 



enable command for said one of said sequential steps. 



20. A computer data signal embodied in a carrier wave encoded with computer program 
code for programming a programmable logic controller, said programmable logic controller 
including a plurality of inputs and a plurality of outputs, said programmable logic controller 
directing a process through output signals at said outputs in response to input signals at said 
inputs, comprising: 

a first code segment for displaying to a user on a monitor a graphical data entry user 
interface for a plurality of sequential steps, said graphical data entry user interface 
representing respective inputs to be monitored by said programmable logic controller at each 
of said sequential steps and res )ective outputs to be initiated by said programmable logic 
controller at respective ones of said sequential steps; 

a second code segment 'or receiving, via said graphical data entry user interface, an 
identification of at least one input selected by said user to be monitored for at least one of 
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said sequential steps and an identification of at least one output selected by said user to be 
initiated for said at least one of said sequential steps; 

a third code segment for converting said identification of said at least one input 
selected by said user into an input control data table, said input control data table including 
a plurality of input control data elements, each of said input control data elements 
corresponding to a respective one of safid plurality of sequential steps, a respective one of 
said input control data elements representing said at least one input selected by said user; and 

a fourth code segment for converting said identification of said at least one output 
selected by said user into an output data table, said output data table including a plurality of 
output data elements, each of said output data elements corresponding to a respective one of 
said plurality of sequential steps, a respective one of said output data elements representing 
said at least one output selected by said user. 



2 1 . The computer data signal of clanm 20, wherein said graphical data entry user interface 
includes a timer enable command option for each of said plurality of sequential steps and a 
timer value option for each of said sequential steps. 



22. The computer data signal of dlaim 21 , further comprising: 

a fifth code segment for receiving, via said graphical data entry user interface, a 
selection by said user of a timer e lable command for at least one of said plurality of 



sequential steps; 

a sixth code segment for re 



a seventh code segment for 



eiving, via said graphical data entry user interface, a 



selection by said user of a timer val le for said one of said plurality of sequential steps; and 



timer value data element, said timer value data element representing said timer value, 



wherein a respective one o 
enable command for said one of Sc 

PH1Y79 1090.1 



creating a timer value data table including at least one 



said input control data elements represents said timer 
id sequential steps. 



25 



D6570-00003 



Express Mail Label No.: EL714884773US 



Attorney Docket No.: D6570-00003 



23. A method of controlling a process with a programmable logic controller, said 
^Ty^j^l^ programmable logic controller including a plurality of inputs and a plurality of outputs, said 
3 vl'Jf ^programmable logic controller directing said process through signals at said outputs in 
response to input signals at said inputs! comprising the steps of: 

accessing with said programmable logic controller an input control data element for 
a sequential step and an output data element for said sequential step from an input control 
data table and an output data table, respectively, said input control data table including input 
control data elements for a plurality oi sequential steps that include said sequential step and 
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said output data table including a p 
sequential steps; 

providing output signals at ou 



urality of output data elements for said plurality of 



tputs of said programmable logic controller identified 



by said output data element to be act vated for said sequential step; 

monitoring inputs identified ?y said input control data element to be monitored for 
said sequential step; and 

performing a next one of said plurality of sequential steps if an input signal is 
detected for at least one of said mor itored inputs. 



24. The method of claim 23, wl lerein at least one input control data element represents 



a timer enable command for a re; 



active one of said plurality of sequential steps, said 
method further comprising the stepjs of: 

accessing with said prograr unable logic controller a timer value from a timer value 
data table for said sequential step; 

enabling a timer for a time period indicated by said timer value for said sequential 
step; and 

performing a next sequential step when said time period expires. 

25. The method of claim 24, wrlerein said input control data element includes a plurality 
of bits and a subset of said plurality qf bits represents individual inputs of said programmable 
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logic controller and at least one of said subset of bits represents said timer enable command. 
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26. The method of claim 23, 
of bits and a subset of said plurality of b 
logic controller. 



wherelin said input control data element includes a plurality 
its represents individual inputs of said programmable 



27. The method of claim 23, wherein said input control data element and said output data 
element are accessed from a local storage medium. 



28. The method of claim 23, whetfein said output data element includes a plurality of bits 
and a subset of said plurality of bits represents individual outputs of said programmable logic 
controller. 
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29. The method of claim 23, 

creating said input control c 
creating said output data tal le 



fuijther comprising the steps of: 
ata table; and 



30. The method of claim 29, w lerein said steps of creating said input control data table 
and said output data table include he following steps: 

displaying to a user on a m )nitor a graphical data entry user interface for a plurality 
of sequential steps, said graphical data entry user interface representing respective inputs to 
be monitored by said programmable logic controller at each of said sequential steps and 
respective outputs to be initiated ?y said programmable logic controller at respective ones 
of said sequential steps; 

receiving, via said graphic al data entry user interface, an identification of at least one 
input selected by said user to be monitored for at least one of said sequential steps and an 
identification of at least one outpjut selected by said user to be initiated for said at least one 
of said sequential steps; 
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1 2 converting said identification of sajfd at least one input selected by said user into said 

13 input control data table; and / 

14 converting said identification of said at least one output selected by said user into said 

15 output data table. / 

1 31. The method of claim 30, wher/in said graphical data entry user interface includes a 

2 timer enable command option for each of said plurality of sequential steps and a timer value 

3 option for each of said plurality of sequential steps. 

/H / 

32. The method of claim 3 1 , further comprising the steps of: 

p. receiving, via said graphical data entry user interface, a selection by said user of a 

3%j timer enable command for at leas one of said plurality of sequential steps; 

4g receiving, via said graphical data entry user interface, a selection by said user of a 

5 s - timer value for said one of said p urality of sequential steps; and 

6 creating a timer value datE table including at least one timer value data element, said 

P .... 

7^ timer value data element represer ting said timer value. 

• ret 

U 33. The method of claims 32, wherein at least one input control data element represents 

2 a timer enable command for a respective one of said plurality of sequential steps, said 

3 method further comprising the sjeps of: 

4 accessing with said programmable logic controller a timer value from a timer value 

5 data table for said sequential stejp; 

6 enabling a timer for a time period indicated by said timer value for said sequential 

7 step; and 

8 performing a next sequential step when said time period expires. 

1 34. A programmable logic controller for controlling a process, said programmable logic 

2 controller comprising: 
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a plurality of inputs and a plurality of outputs, said programmable logic controller 
directing said process via signals provided at said outputs in response to input signals at said 
inputs; 

means for accessing an input control data element for a sequential step and an output 
data element for said sequential step from an input control data table and an output data 
table, respectively, said input control/data table including input control data elements for a 
plurality of sequential steps that include said sequential step and said output data table 
including a plurality of output data elements for said plurality of sequential steps; 

means for providing output signals at outputs of said programmable logic controller 
identified by said output data element to be activated for said sequential step; 

means for monitoring inputs identified by said input control data element to be 
monitored for said sequential step; and 

means for performing a next one of said plurality of sequential steps if an input signal 
is detected for at least one of saic monitored inputs. 



35. The programmable logic 
data element represents a timer 



controller of claim 34, wherein at least one input control 
;nable command for a respective one of said plurality of 
sequential steps, said programmable logic controller further comprising: 

means for accessing a til 
step; I 
means for enabling a tii 
sequential step; and 

means for performing a; next sequential step when said time period expires. 



er value from a timer value data table for said sequential 
iher for a time period indicated by said timer value for said 



36. The programmable loj; 
element includes a plurality of 



ic controller of claim 35, wherein said input control data 
bits and a subset of said plurality of bits represents individual 
inputs of said programmable l<bgic controller and at least one of said subset of bits represents 
said timer enable command. 
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37. The programmable logic corlroller of claim 34, wherein said input control data 
element includes a plurality of bits anti a subset of said plurality of bits represents individual 
inputs of said programmable logic controller. 



l 
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38. The programmable logic dontroller of claim 34, wherein said input control data 
element and said output data elerr/ent are accessed from a local storage medium. 
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39. The programmable logic (controller of claim 34, wherein said output data element 
includes a plurality of bits and a jjubset of said plurality of bits represents individual outputs 
of said programmable logic controller. 

40. The programmable logia controller of claim 34, further comprising: 
means for creating said Input control data table; and 

means for creating said (output data table. 

4 1 . The programmable logi ; control ler of claim 40, wherein said means for creating said 
input control data table and sai i output data table include the following: 

means for displaying tc a user on a monitor a graphical data entry user interface for 
a plurality of sequential steps, said graphical data entry user interface representing respective 
inputs to be monitored by said )rogrammable logic controller at each of said sequential steps 
and respective outputs to be initiated by said programmable logic controller at respective 
ones of said sequential steps; 

means for receiving, via said graphical data entry user interface, an identification of 
at least one input selected by said user to be monitored for at least one of said sequential 
steps and an identification of at least one output selected by said user to be initiated for said 



at least one of said sequential 
means for converting s 

PH1Y79 1090.1 



steps; 

id identification of said at least one input selected by said user 
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42. The 

interface includes a timer enab 
steps and a timer value option 



into said input control data table ; and 

means for converting sai]d identification of said at least one output selected by said 
user into said output data table. 



programmable logicjcontroller of claim 4 1 , wherein said graphical data entry user 
e command option for each of said plurality of sequential 
"or each of said plurality of sequential steps. 



43. The programmable logi 
means for receiving, via 

user of a timer enable command 
means for receiving, via 

user of a timer value for said 
means for creating a ti 

element, said timer value data 



c controller of claim 42, further comprising: 
said graphical data entry user interface, a selection by said 
for at least one of said plurality of sequential steps; 
said graphical data entry user interface, a selection by said 
of said plurality of sequential steps; and 
tirher value data table including at least one timer value data 
clement representing said timer value. 



one 



44. The programmable logi 
data element represents a time 



c controller of claims 43, wherein at least one input control 
■ enable command for a respective one of said plurality of 
sequential steps, further compr sing: 

means for accessing with said programmable logic controller a timer value from a 
timer value data table for said sequential step; 

means for enabling a timer for a time period indicated by said timer value for said 
sequential step; and 

means for performing ;i next sequential step when said time period expires. 

45. A computer-readable medium encoded with a computer program code for control ling 



a process with a programmable 
a plurality of inputs and a plur 
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ogic controller, said programmable logic controller including 
ity of outputs, said programmable logic controller directing 
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said process through signals at said outputs An response to input signals at said inputs, the 
medium comprising: 

a first code segment that causes sai (^programmable logic controller to access an input 
control data element for a sequential step And an output data element for said sequential step 
from an input control data table and an output data table, respectively, said input control data 
table including input control data elements for a plurality of sequential steps that include said 
sequential step and said output data taple including a plurality of output data elements for 
said plurality of sequential steps; 

a second code segment that dauses said programmable logic controller to provide 
output signals at outputs of said programmable logic controller identified by said output data 
element to be activated for said sequential step; 

a third code segment that causes said programmable logic controller to monitor inputs 
identified by said input control data element to be monitored for said sequential step; and 

a fourth code segment that causes said programmable logic controller to perform a 
next one of said plurality of sequential steps if an input signal is detected for at least one of 
said monitored inputs. 

46. The computer-readable midium of claim 45, wherein at least one input control data 
element represents a timer enable command for a respective one of said plurality of 
sequential steps, said computer-readable medium further comprising: 

a fifth code segment that iauses said programmable logic controller to access a timer 
value from a timer value data table for said sequential step; 

a sixth code segment that causes said programmable logic controller to enable a timer 
for a time period indicated by skid timer value for said sequential step; and 

a seventh code segment that causes said programmable logic controller to perform 
a next sequential step when said time period expires. 



1 47. A computer data signa 
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embodied in a carrier wave encoded with computer program 
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code for controlling a process with a programmable logic controller, said programmable 
logic controller including a plurality of inrnits and a plurality of outputs, said programmable 
logic controller directing a process throu^i output signals at said outputs in response to input 
signals at said inputs, said computer data signal comprising: 

a first code segment that causes said programmable logic controller to access an input 
control data element for a sequential step and an output data element for said sequential step 
from an input control data table and anjbutput data table, respectively, said input control data 
table including input control data elements for a plurality of sequential steps that include said 
sequential step and said output data table including a plurality of output data elements for 
said plurality of sequential steps; 

a second code segment that/causes said programmable logic controller to provide 
output signals at outputs of said programmable logic controller identified by said output data 
element to be activated for said sequential step; 

a third code segment that causes said programmable logic controller to monitor inputs 
identified by said input control data element to be monitored for said sequential step; and 

a fourth code segment that causes said programmable logic controller to perform a 
next one of said plurality of sequential steps if an input signal is detected for at least one of 
said monitored inputs. 



48. The computer data signal of claim 47, wherein at least one input control data element 
represents a timer enable command for a respective one of said plurality of sequential steps, 
said computer data signal further comprising: 

a fifth code segment that causes said programmable logic controller to access a timer 
value from a timer value datta table for said sequential step; 

a sixth code segment! that causes said programmable logic controller to enable a timer 
for a time period indicated by said timer value for said sequential step; and 

a seventh code segment that causes said programmable logic controller to perform 
a next sequential step when said time period expires. 
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